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Abstract P234 - Fig. 2. Time intensity curves. 
imately 60%. Other measurements have suggested changes as 
high as 87%. 
Conclusions: Bone marrow edema and reduction in perfusion 
temporally precede alterations in bone remodeling and the ap- 
pearance of cartilage lesions. The changes in fluid dynamics are 
spatially localized to the eventual site of the cartilage lesion. The 
magnitude of the perfusion reduction is approximately 50-75%. 
Many studies have demonstrated an increase in intraosseous 
pressure in joint pain and OA. Changes in intraosseous pressure 
can be calculated from perfusion data. These results suggest that 
increased pressure and decreased flow may constitute physico- 
chemical signals to OA osteoblasts which contribute to trabecular 
remodeling and cartilage breakdown. 
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Aim: The purpose of these studies is to determine the relation- 
ship between Body Mass Index (BMI) and the dGEMRIC (delayed 
Gadolinium Enhanced MRI of Cartilage) Index in persons with 
knee osteoarthritis (OA). 
Methods: dGEMRIC as a function of BMh 41 volunteers (10 
asymptomatic; 31 with knee OA) were imaged with dGEMRIC 
at 1.5T. In OA knees, narrowed and unnarrowed compartments 
were considered separately. Three ROIs were evaluated per one 
section of each medial and lateral compartment: central zone of 
femoral condyle (cFC), tibial plateau (TP), and posterior section 
of femoral condyle (pFC). 
Dosing as a function of BMh 17 volunteers were injected with 
Magnevist (Berlex, N J) at 0.2mmol/kg of body weight. Blood 
plasma was obtained at 15, 30, 45, 60, 90, and 120 minutes 
post-injection. Gd-DTPA2-concentration was measured by MR 
and plotted as a function of BMI. 
Results: dGEMRIC as a function of BMh In those without symp- 
toms, dGEMRIC appeared to be negatively associated with BMI 
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in cFC and TP (Fig 1) though the correlation was significant only 
in cFC (p <0.05). dGEMRIC was negatively correlated with BMI in 
all un-narrowed compartments of OA knees (Fig 2a, p < 0.00002, 
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Fig.  2. (a) OA un invo lved  compar tments .  (b) OA invo lved  compar tments .  
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Fig. 3. Plasma [Gd-DTPA 2 -] vs BMI. 
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0.01, 0.00005 for cFC, TP and pFC) and in narrowed compart- 
ments (Fig 2b, p < 0.009, 0.005, 0.01, for cFC, TP and pFC). 
The slopes appeared to be slightly steeper in un-narrowed than 
narrowed compartments (-11.9, -8.3, -11.2 vs -5.7, -6.7, -6.7 in 
narrowed compartments respectively). 
Dosing as a function of BMI: Plasma [Gd-DTPA 2-] as a function 
of BMI resulted in a positive slope (example from 60min shown 
in Fig 3.) In the range of BMI 22 to 35, such effective dosage 
differences could lead to a 10% difference in the dGEMRIC Index. 
In comparison, the slopes of the regression lines in Figures 2a 
and 2b correspond to changes of 15-30% in the dGEMRIC Index 
in the range of BMI 22 to 35. 
Conclusions: The decrease in dGEMRIC with increased BMI 
may be an indication of the inability of chondrocytes to main- 
tain GAG under chronically increased mechanical stress. Some 
of the correlation between dGEMRIC and BMI may be secondary 
to higher dosing of contrast agent with increasing BMI. However, 
since slopes of dGEMRIC vs. BMI vary between compartments 
within the same knee, dosing is not likely to be the only source of 
difference and it cannot account for the 15-30% observed change 
in dGEMRIC. 
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Aim: Symptomatic OA is frequently accompanied by structural 
changes of articular cartilage. Identifying structural properties 
(i.e.: cartilage thickness and joint surface area) that adapt to joint 
loading history, may thus help understanding the pathogenesis of 
OA. 
Studies on the knee cartilage of triathletes uggest that adap- 
tation to mechanical oading occurs through an increase in joint 
surface area rather than cartilage thickness. We have also shown 
that land mammals (body weights from 2.5 kg to >1000 kg) 
display a high correlation of body weight with knee joint sur- 
face area, but not with knee cartilage thickness and that biped 
species display a higher cartilage thickness per body weight than 
quadrupeds. Here we test the hypothesis that, contrary to findings 
in the knee, elbow joint surface areas and cartilage thickness are 
lower in bipeds than in quadrupeds, because the upper limb is 
not involved in locomotion. 
Methods: The elbow and knee joints of a rabbit (2.5 kg), cat 
(5 kg), 4 dogs (10-40 kg), a pig (110 kg), black bear (120 kg), 
cow (550 kg), rhinoceros (1200 kg), 3 chimpanzees (11 to 45 
kg) and 127 humans (51 to 108 kg) were imaged with magnetic 
resonance imaging (MRI) at 1.5 T with a validated spoiled gradi- 
ent echo sequence. Knee and elbow cartilage morphology was 
segmented and mean cartilage thickness and joint surface areas 
were computed from 3D reconstructions. 
Results: Elbow joint surface areas ranged from 2.89 cm 2 (cat) 
to 275 cm 2 (rhinoceros), and elbow cartilage thickness from 0.53 
mm to 1.25 mm. The correlation of body weight with joint sur- 
face area was r = 0.96 and that with cartilage thickness r = 
0.67 in the elbow, compared with r = 0.99 and 0.57 in the knee. 
As in the knee, the ratio of body weight to elbow joint surface 
area tended to be lower in bipeds than in quadrupeds (human 
1.57 kg/cm 2, chimpanzee 1.29 kg/cm 2, quadrupeds 1.52 to 7.52 
kg/cm2). Bipeds thus displayed larger joint surface areas per kg 
body weight in the elbow than quadrupeds. The ratio of body 
weight o cartilage thickness in bipeds (range 30.4 to 45.4 kg/mm) 
was in the range of that of quadrupeds (6.6 to 1599 kg/mm). The 
ratio of joint surface areas between the elbow and knee ranged 
from 21% to 102% (elbow vs. knee) in quadrupeds and was 60% 
in chimpanzees and 72% in humans. For cartilage thickness ra- 
tios ranged from 25% to 158% in quadrupeds and were 115% in 
chimpanzees and 26% in humans. 
Conclusions: Opposite to general expectation, biped mammals 
(chimpanzees and humans) display larger joint surface areas, as 
related to body weight, compared with quadrupeds in the elbow. 
This is despite the fact that their upper limb is less to not involved 
in weight bearing during locomotion. We therefore speculate that 
the higher cartilage thickness in the knee in humans (compared 
with all other species) can not be explained based on adaptation 
to the specific mechanical requirements of biped locomotion, but 
appears to be determined by the genome. 
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Objective: To compare the changes of joint components between 
normal, osteoarthritis (OA) and anterior cruciate ligament (ACL) 
rupture knees with a peripheral magnetic resonance imaging ma- 
chine (pMRI). 
Materials and methods: MR images of 28 normal knees, 26 OA 
knees and 26 ACL rupture knees from 40 patients were acquired 
with a 1.0 T pMRI system. All the ACL rupture knees are less 
than ten years since the ACL tear. Two radiologists graded the 
presence and severity of cartilage degeneration, meniscal and 
ligamentous abnormalities, bone marrow edema, and subchon- 
dral cyst. 
Results: Eleven of 28 normal knees (39.2%), all of OA knees 
and 24 of 26 ACL rupture knees (92.3%) showed different de- 
gree cartilage defects. Eight normal knees (28.5%), 23 OA knees 
(88.4%) and 20 ACL knees (76.9%) showed evidence of osteo- 
phytes. Eleven normal knees (39.2%), 18 OA knees (69.2%) and 
21 ACL injury knees (80.7%) have meniscal degeneration or tear. 
There is only one knee with bone marrow edema found in ACL 
rupture knees (3.8%) and 5 in OA knees (19.2%). Subchondral 
cyst was found in 5 knees of OA group (19.2%) but wasn't found 
in any normal and ACL knees. 
Conclusion: Our results suggest that ACL rupture knees have 
OA like features and majority of the knees (17 of 26 knees, 
65.4%) could be identified as early stage of OA. The main 
changes of ACL rupture knees are cartilage defects, osteophytes 
and meniscal abnormalities. 
